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A 


Absorbance, 228-31 
Acetylcholine 
retina and, 205-19 
Acetylcholine receptors 
desensitization of, 91 
Ca?* ions and, 91 
dendritic spines and, 91-92 
second messenger process 
and, 91 
neuromuscular junctions and 
formation of, 498 
Acoustic startle response 
insects and, 355-65 
behavioral aspects of, 362 
crickets, 355, 361-64 
green lacewings, 355, 360- 
61 


moths, 355, 360-61 
praying mantises, 355, 364- 
65 


neural basis of, 362-64 
Adenosinemonophosphate (See 
cAMP) 
Adrenal chromaffin cells 
catecholamine and, 415 
Adrenal demedullation, 259 
Adrenal gland 
catecholamine biosynthesis 
and, 415-16 
Adrenal medulla 
catecholamine biosynthesis 
and, 415-16 
Adrenergic nerves 
catecholamine and, 415 
Adrenergic receptors 
amino terminus of, 75-76 
carboxy tail of, 76-79 
cytoplasmic regions of 
Xenopus oocytes and, 76 
gene structure of, 79-81 
guanine nucleotide regulator 
proteins and, 67-79 
homologous desensitization 
and, 78-79 
membrane-spanning domains 
of, 73-75 
protein sequences of, 73-79 
protein structure and, 69-72 
structure of, 67-81 
B-Adrenergic receptor kinase 
phosphorylation of a,-AR 
and, 78 
phosphorylation of B,-AR 
and, 77 


phosphorylation of rhodopsin 
and, 77 
Alz-50, 471 
Alzheimer’s disease 
amyloid angiopathy in, 464- 
67 


B-amyloid protein in, 466- 
84 

animal model of, 264 

cholinergic forbrain neuclei 
lesions and, 264 

cerebral microvessels in, 463 

cholinergic function and, 262 

Down’s syndrome and, 463- 


64 
familial, 481-82 
chromosome 21 and, 481 
genetic linkage analysis 
and, 481 
intraneural and extraneural 
proteinaceous filaments 
in, 463 
morphological changes 
accompanying, 464-70 
neurofibrillary degeneration 
and, 464, 472 
neurofibrillary tangles and, 
464 


neuritic plaques and, 464 
paired helical filaments in, 
465, 467-74 
2-Amino-4-phosphonobutyrate 
retina and, 209-19 
y-Aminobutyric acid (GABA) 
retina and, 205-19 
directional selectivity in, 
206, 218-19 
memory storage and, 274 
Amnesia 
Opiate antagonists and, 266 
retrograde, 255, 268 
Amygdala 
memory storage and, 266, 
270-72, 277 
Amyloid 
Alzheimer’s disease and, 465- 
67 
Amyloid angiopathy, 464-67 
B-Amyloid protein 
Alzheimer’s disease and, 466- 
67, 474-84 
biochemistry of, 474-81 
B-Amyloid protein precursor 
Alzheimer’s disease and, 474- 
84 


Anticonvulsant 


AG2 spider toxin, 411 
Antidromic stimulation, 429 
Apoliopoprotein E, 107 
Area 7a 

eye position signals and, 381 
Astrocytes 

development of, 518 

fibrous, 517 

mitogens for 

epidermal growth factor, 


fibroblast growth factors, 


insulin, 111 
insulin-like growth factors I 
and Il, 111 
protoplasmic, 517 
type I, 519-31 
type II, 519-31 
Astrocytic products 
apoliopoprotein E, 107 
basic fibroblast growth factor, 
1114-16 
laminin, 108-10 
nexin, 107-8 
$100b, 108 
Autoactive neurons, 190 
Axonal growth 
basal laminae and, 493-96 
collagen and, 493-95 
collagen I, 495 
collagen IV, 495 
entactin and, 493 
extracellular matrix and, 491- 


fibronectin and, 493 
laminin and, 493-96 
molecular correlates of 
actin and, 129 
CSAT proteins, 146 
c-src, 145-46 
GAP-24, 145 
GAP-43 (a.k.a. B-50/F1/ 
pp46/P57), 129-49 
JG22 proteins, 147 
LDL receptor, 147 
NCAM, 147 
neurofilament subunits and, 
129 
tubulin and, 129, 144-45 
proteoglycan-laminin complex 
and, 493 
Axonal regeneration, 128-30 
abortive, 131 
GAP-43 (a.k.a. B-S0/F1/pp46/ 
P-57) and, 130-36 
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B 


Basal lamina 
neural crest and 
formation of, 496-98 
neural develpment in insects 
and, 506 
neurite outgrowth and, 493 
neuromuscular junction and 
formation of, 496-98 
B-50 (See GAP-43) 
BCECF 
acetoxymethyl ester of, 234 
Blood-brain barrier 
cholinergic drugs and, 264 
epinephrine and, 271 
naloxone and, 266 
Brain aging 
mechanisms of 
Alzheimer’s disease and, 
464-70 
morphological changes 
accompanying, 464-70 
neuritic plaques and, 464- 
67 
Brain derived neurotrophic fac- 
tor, 105 
Brain development, 103 
fibronectin and, 503 
laminin and, 503-4 
Brain growth 
neurotrophic factors and, 103 


Cc 


Ca?* 
acute regulation of tyrosine 
hydroxylase and, 430, 
436-41 
dopa synthesis and, 436-41 
Calcium channels 
neurological disorders and, 
406 
neuromuscular transmission in 
arthropods and, 406 
Calcium channel antagonists 
spider toxins and, 406, 410- 
12 
Calcium signaling 
GAP-43 (a.k.a. B-50/F1/pp46/ 
P-57) and, 141-44 
Calmodulin binding 
GAP-43/P-57 (a.k.a. B-5O/f1/ 
pp46) and, 140-41 
cAMP 
acute regulation of tyrosine 
hydroxylase and, 430 
dopa synthesis and, 430-31 
cAMP synthesis 
taste cells and, 345 
Catecholamine biosynthesis 
adrenal chromaffin cells and, 
415 
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adrenal medulla and, 415 
adrenal nerves and, 415 
tyrosine hydroxylase regula- 
tion and, 416 
Categorical perception 
insects and, 355 
crickets, 355 
green lacewings, 355 
moths, 355 
praying mantises, 355 
(See Categorical response) 
Categorical response 
crickets and, 365-71 
social communication, 366- 
67 
long-horned grasshoppers and, 
369 


Cell signaling 
fluorescent probes of, 227-48 
Cell-substrate adhesion 
adherons and, 495 
Cerebellar cortex 
long-term depression in, 85- 
99 


Purkinje cells and, 85-86 
climbing fibers and, 85-86 
dual synaptic inputs to, 85 
parallel fibers and, 85-86 

Cerebellar function 
role of long-term depression 
in, 92-99 
control errors in pursuit 
and, 98 
eye blink reflex and, 95- 


locomotion and, 96-97 
optokinetic eye movement 
response and, 95 
posture and, 97 
vestibulo-ocular reflex and, 
93-95 
voluntary movement and, 
97-98 
Cerebellar learning 
activation of Purkinje cells 
and, 92 
hypothesis, 93-98 
role of long-term depression 
in, 92-99 
Cerebellar network 
climbing fiber signals and, 92 
Cerebellum 
insulin-like growth factors I 
and II and, 112 
long-term depression and, 88, 


microzones of, 93, 96 
H-zone, 94 

neuronal network of, 85 
Purkinje cells and, 85 
dual synaptic inputs to, 85 

slice preparations of 
guinea pig, 86 


cGMP.-activated conductance 
cones and, 289, 290, 317-19 
retinal photoreceptor cells 
and, 289-300 
blockage by divalent ca- 
tions, 302-4 
current-voltage relation, 
300-1 
ionic selectivity in, 297-300 
rods and, 289, 290-320 
(See also Light-regulated 
conductance, 
Retina) 
cGMP cascade 
light-triggered 
arrestin and, 295 
cGMP phosphodiesterase 
and, 295-96 
guanylate cyclase and, 297 
48 K protein and, 295 
light adaptation and, 297 
rhodopsin and, 294 
transducin and, 294 
cGMP phosphodiesterase 
light-triggered cGMP cascade 
and, 294-95 
Chemical senses 
age-related changes in, 330 
taste cells and, 329-49 
Chemosensory transduction, 
329, 330-49 
Cholinergic agonists 
effects on catecholamine syn- 
thesis of, 422-26 
Collagen 
collagen I, 495 
collagen IV, 495 
neurite outgrowth and, 493-95 
Color coding 
retina and, 212-19 
Competition hypothesis, 11 
Computational neuroscience 
motor learning and, 157-79 
Computational theory 
algorithm, 158, 163 
implementation, 158, 163 
Confocal microscopy, 229-31, 
236, 247-48 
Crayfish tailflip 
neural networks underlying, 
186 
Crickets 
acoustic startle response in, 
355, 361-64 
behavioral aspects of, 362 
neural basis of, 362 
ultrasound sensitivity and, 
361-64 
categorical response in, 365- 
71 


social communication, 366- 
67 
song recognition, 367-69 





C-sre 
axonal growth and, 145-46 


D 


Deiters neurons 
interlimb coordination and, 


nucleus of 
mass field potentials in, 87 
vestibular nerve-evoked ex- 
citation of, 87 
Delayed excitation, 189 
Depolarization 
dopa synthesis and, 429, 436- 
tyrosine hydroxylase activity 
and, 429-39 
Diacylglycerol 
acute regulation of tyrosine 
hydroxylase and, 430, 
439-41 
dopa synthesis and, 439-41 
1,4-Dihydroxyphthalonitrile, 236 
Direction selectivity 
retina and, 206, 211, 214, 
218-19 
Dopa 
synthesis in situ of, 419, 421- 
48 
tyrosine hydroxylase activity 
and, 418 
Dopamine 
biosynthesis of 416-18 
retina and, 206-19 
Down’s syndrome 
Alzheimer’s disease and, 463- 
64 


neuritic plaques and, 464 
Dorsal root ganglia 
hyperplasia of, 2, 5 
hypoplasia of, 2, 5 
motor, 5 
maintenance factor for, 11 
neurotrophic factors and, 103 


E 


Embryology 

hatching, 9 

nerve patterns 

formation of, 2 

Stage series, 4 

wing extirpations, 4, 11 

(See also Neuroembryology) 
Embryonic induction, 11 
Embryonic motility, 8-9 

endogenous bioelectrical 

activity and, 9 

spontaneous, 8-9 
Entactin 

neurite outgrowth and, 493 
Epidermal growth factor, 113-14 


Epinephrine 
adrenal demedullation and, 
259 
aged rats and, 261 
appetitively motivated task 
and, 2) 
aversively motivated dis- 
crimination task and, 259 
biosynthesis of, 416 
inhibitory avoidance task and, 
258 
memory storage and, 258 
Excitatory amino acid 
neurotransmission 
effects of araneid venoms on, 
406-10 
Excitatory amino acid 
neurotransmitters 
neurological disorders and, 
406 
neuromuscular transmission in 
arthropods and, 406 
Extracellular matrix 
axonal growth and, 491-506 
insects and, 506 
neural crest and, 496-98 
neural development and, 491- 
neuronal migration and, 491 
receptors 
integrin, 494 
Eye blink reflex 
classical conditioning of, 95- 
96 
role of long-term depres- 
sion in, 95-96 
Eye position signals 
area 7a and, 381 


F 


F1(See GAP-43) 
Fibroblast growth factor 
acidic, 114-16 
basic, 114-16 
differentiation-specific anti- 
gens and, 60 
glycosoaminoglycans and, 114 
hippocampus and, 115 
Fibronectin, 108-10, 493, 502-3 
developing brain and, 503 
neurite outgrowth and, 493 
synaptogenesis and, 502 
Firing threshold, 188-90 
Fluo-3, 247 
Fluorescence 
autofluorescence, 228-29 
confocal microscopy and, 
229-30, 233, 236, 247- 
48 
epi-illumination and, 231 
charge-coupled device op- 
tosensors and, 229 
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immunofluorescence labeling, 
227 
indicator molecules and, 228 
ion concentration indicators, 
233-48 
calcium indicators, 238-48 
chloride indicators, 237-38 
magnesium indicators, 247- 
48 
pH indicators, 234-37 
sodium indicators, 236-37 
membrane potential in- 
dicators, 231-33 
impermeant dyes, 232-33 
permeant dyes, 231-32 
microinjected tracers, 227 
photobleaching recovery, 227 
ratio fluorescence, 229 
Fluorescent probes (See 
Fluorescence) 
Frequency-input plot, 188-89 
Fura-2 
dissociation constants and, 
241 
kinetics of Ca?* 
242 
photodestruction and, 241 
quantum efficiency of, 241 
spatial heterogeneity and, 243 


binding to, 


G 


GAP-23 
axonal growth and, 145, 147 
GAP-43(a.k.a. B-50/F1/pp46/P- 
57) 
axonal growth and, 129-49 
biochemical characteristics of, 
139-44 
calcium signaling, 141-44 
calmodulin binding, 140-41 
membrane association, 140 
phosphoinositide metabol- 
ism, 141 
growth cones and, 134-36 
regeneration and, 128-30 
synaptic plasticity and, 136- 
39 
Genetic linkage analysis 
chromosome 21 and, 481 
Glial cells 
astrocytes and, 518 
Glial growth factor, 519 
Glycine 
retina and, 205-19 
Glutamate 
retina and, 205-19 
Green lacewings 
acoustic startle response in, 
355, 360-61 
ultrasound sensitivity and, 
360-61 
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Growth cones 
(Ca**), values and, 244 
GAP-43 and, 134-36 
GTP-binding protein 
taste cells and, 345 
Guanine nucleotide regulatory 
proteins 
adrenergic receptors and, 67, 
76-79 
Guanosine 3' ,5'-cyclic 
monophosphate (cGMP) 
blockage by divalent cations 
and, 302-4 
dopa synthesis and, 441-42 
light-regulated conductance in 
retina and, 289-320 
tyrosine hydroxylase and 
acute regulation of, 430, 
441-42 
(See also cGMP) 
Gustation, 329-49 


H 


Heparan sulfate proteoglycan, 
108-10 


Heparin-binding proteins, 109- 
10 


Hippocampus 
memory storage and, 266, 
277 


Hormones 
memory storage and, 255-78 


Immortalization 
neural cells and, 47-65 
oncogenic, 47-65 
parameters for, 53-56 
retroviral vector transduction 
and, 47-65 
Rous sarcoma virus and, 48, 
52-57 
Indoleamine 
retina and, 208-19 
Inferior parietal lobule, 377-400 
visual-motor integration and, 
395-400 
visual pathways into, 381-83 
extrastriate cortex and, 381- 


(See also Posterior parietal 
cortex) 
Information processing 
computational approach to, 
157-58 
delays in, 162 
motor learning and, 157-79 
Input/output relationship 
neuronal network operation 
and, 188-89 
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Insects 
acoustic behavior of, 355-72 
Integration 
neurons and, 33 
vestibulo-ocular reflex and, 
33-44 
(See also Neural integrator) 
Integrator (See Neural in- 
tegrator) 
lon concentration indicators, 
233-48 
binding selectivity and, 233 
calcium indicators, 238-47 
fluo-3, 239, 247 
fura-2, 239, 241-47 
quin-2, 239-41 
chloride indicators, 
acetoxymethy] esters and, 


kidney proximal convoluted 
tubules and, 238 

6-methoxy-N-(3- 
sulfopropyl)quinoli- 
nium, 238-39 

nigericin and, 238 

Stern-Volmer equation and, 
238 


tributyltin and, 238 
dissociation constant and, 
233, 247 
magnesium indicators, 247-48 
BCECF, 234 
1,4-dihydroxyphthalonitrile, 
236 


dissociation constant and, 
247 

emission-shifting, 236 

excitation ratio and, 234 

microscopic imaging of 
single cells and, 234 

PH indicators, 234-36 

SNA(R)F, 236 

sodium indicators, 236-37 
SBFI, 237 
FCryp-2, 237 


L 


Laminin 
developing brain and, 503-4 
extracellular matrix complexes 
and, 109 
neurite outgrowth and, 493- 


synaptogenesis and, 501-2 
Laminin-binding proteins, 495 
Lateral intraparietal area, 379- 

80, 398 
memory-linked activity of, 
398 
motor-planning and, 398 
saccades and, 380 


Light adaptation 
mechanism of, 297 
Light-regulated conductance (in 
Retina) 
Ca?* and, 297-300, 302-4 
functional properties of, 314- 
17 
mechanisms of activation by 
cCMP, 308-11 
pharmacological blockers for, 
312-13 
single channel properties and, 
304 


(See also cGMP, Guano- 
sine 3',5'-cyclic 
monophosphate, Ret- 
ina) 

Limb dynamics, 159-74 
information transition delays 
and, 162 
muscle mechanical properties 
and, 162 
tabular representations and, 
163-74 
transformations and, 159-63 
dynamic, 160-62 
kinematic, 159-60 
Locomotion 
lookup tables and, 169-72 
tabular representation and, 71 
Locus coeruleus 
inhibitory avoidance retention 
and, 269 
Long-term depression, 85-99 
cerebellar function and, 92-99 
characteristics of, 86-89 
complications of, 88-89 
hyperpolarization and, 88 
experimental conditions for, 
86-87 
inferior olive and, 89 
mass field potentials and, 


molecular mechanisms of, 89- 
92 

motor learning and, 85 

picrotoxin and, 88 

optokinetic eye movement re- 
sponse and, 95 

time course and magnitude 
of, 87-88 

vestibulo-ocular reflex and, 
93-95 

Long-term potentiation 

GAP-43 (a.k.a. B-S0/F1/pp46/ 
P-57) and, 136-39 

hippocampus and, 90 

memory enhancement and, 
277 

protein kinase C and, 136-39 

synaptic, 136-39 

synaptic plasticity and, 85- 
86 





M 


Macroglial cells, 
astrocytes, 517 
function in optic nerve of, 
527-29 
oligodendrocytes, 517 
phylogeny of, 530 
rat optic nerve and, 517-31 
sequence of development of, 
519-22 
Mass field potentials, 87 
Medial superior temporal area, 
379-81 
smooth pursuit eye move- 
ments and, 380 
Membrane potential indicators, 
231-33 
impermeant dyes, 232-33 
confocal microscopes and, 
233 
dimerization and, 232 
electrochromism and, 232 


photodiode arrays and, 233 


potential-dependent 
reorientation, 232 
permeant dyes, 231-32 
cyanines, 232 
lipid-soluble ions, 231 
oxonols, 232 
Memory 
consolidation of, 255 
lasting, 255 
posttraining modulating in- 
fluences and, 256-57 
retrograde amnesia and, 255 
short-term, 255 
Memory storage 
adrenergic-cholinergic in- 
fluence on, 273-74 


adrenergic influences on, 258- 


62 
a-adrenergic antagonists 
and, 260 
f-adrenergic antagonists 
and, 260 
amygdala and, 270-72 
dexamethasone and, 260 
epinephrine and, 258 
fructose and, 261 
glucose and, 260 
glucose analogs and, 260 
adrenergic-opiate interactions 
and, 268-69 
cholecystokinin and, 275 
cholinergic influences on, 
262-64 


active avoidance tasks and, 


262 
arecoline and, 262 


cholinergic antagonists and, 
263 


oxotremorine and, 262 


physostigmine and, 262 
secoverine and, 263 
cholinergic-opiate interactions 
and, 272-73 
GABA and, 274 
opioid influences on, 264-67 
amnesia and, 266 
amygdala and, 266, 270-72 
B-endorphin and, 265-66 
enkephalin and, 265-67 
epinephrine and, 265 
habituation and, 265 
opiate agonists and, 265-67 
opiate antagonists and, 265- 
67 
naloxone and, 265-66 
state-dependency and, 275- 
76 


substance P and, 274 
vasopressin and, 275 
Middle temporal area 
ibotenic acid lesions of, 389 
motion perception and, 384, 
389-92 
Modulation 
functional connectivity and, 
195-98 
intrinsic cellular properties 
and, 198 
synaptic properties and, 198 
heterosynaptic, 198 
homosynaptic, 198 
Monkeys 
motion psychophysics in, 385 
posterior parietal lesions in, 
377 
Mossy fibers 
Purkinje fiber inhibition and, 
87-88 
Moths 
acoustic escape behavior in, 
355, 358-60 
ultrasound sensitivity and, 
358-60 
Motion perception 
middle temporal area and, 
384 
motion psychophysics and, 
385 


posterior parietal cortex and, 
383-92 
(See also Visual motion an- 
alysis) 
Motion psychophysics 
algorithm, 387 
monkeys and, 385 
motion parallax and, 385 
relative motion and, 385 
shearing motion and, 385 
space-time integration, 389 
three-dimensional surfaces and 
neural representations of, 
389 
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Motor control 
feedback control and, 162-63 
feedforward control and, 162 
internal model of, 158, 178 
motor learning and, 157-79 
psychophysics and, 159-79 
tabular representations and, 
163-74 
transformations, 159-63 
dynamic, 160-62 
kinematic, 159-60 
Motor learning 
efficiency of, 157 
equilibrium trajectory 
approach and, 157, 163, 
178 


generalization and, 157 

information processing and, 
157, 162 

long-term depression and, 85- 
99 


rate of, 157 
representations and 
structured, 159 
tabular, 159 
robotics and, 158 
Motor systems 
rhythmic, 186-87 
Movement performance 
efficiency and, 166 
generalization and, 165-66 
global, 165-66 
local, 165 
learning rate and, 166 
tabular representations and, 
163-74 
Muscarinic cholinergic receptors 
membrane-spanning domains 
of, 73-75 
protein sequences of, 73-79 
Myelin basic protein, 523 
Myelination 
retinal ganglion cell axons 
and, 524 


N 


Neocortex 

insulin-like growth factor, 112 
Nerve centers 

effect of growing limb on, 2 
Nerve growth factor 

discovery of, 7, 8, 11 

dorsal root ganglia and, 103 

epidermal growth factor, 113- 

14 


fibroblast growth factor, 114- 
16 
glycosoaminoglycans and, 
114 


heparin and, 114 
hippocampus and, 115 
insulin, 111-13 
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insulin-like growth factor, 
111-13 

tyrosine hyroxylation and, 
428 


Neural cell adhesion molecules 
axonal growth and, 147 
synaptogenesis and, 502 

Neural cells 
immortalization of, 47-65 

parameters for, 53-56 

retrovirus-mediated 
oncogene transduction 
and, 47-65 

Neural crest 

extracellular matrix and 
cell migration and, 497 
chromaffin cells and, 496 
dorsal root ganglia and, 
496 
myelin formation and, 498 
Schwann cells and, 497 
somites and, 497 
tenascin and, 497 
migration and differentiation 
of, 496-98 

Neural integrator 
flocculus and, 41 
inferior olive and, 41 
location of, 37-38 

cerebellum, 37 
nucleus prepositus hypog- 
lossi, 37 
models of, 38-42 
oculomotor systems and, 34- 
a4 
optokinetic stimulation and, 
38 
pursuit stimulation and, 38 
spinal cord and, 43 
vestibulo-ocular reflex and, 
33, 35-44 

Neural networks, 185-201 
building blocks of, 187-93 
cellular properties of, 188-90 

delayed excitation, 189 
firing threshold, 188-90 
frequency-input plot, 188- 
89 
input/output relationship, 
188-89 
pacemaker neurons, 190 
plateau potentials, 188-90 
post-burst hyperpolariza- 
tion, 188-89 
post-inhibitory rebound, 
188-89 
spike-frequency adaptation, 
188-89 
connectivity patterns of, 191- 
93 
crayfish tailflip and, 186 
historical perspective on, 185- 
87 


levels of organization of, 194- 
95 
modulation of, 195-98 
functional connectivity and, 
195-98 
intrinsic cellular properties 
and, 198 
synaptic properties and, 
198 


motor control and, 163-65 

multifunctional, 193-98 

research directions in future 
for, 199-200 

thythmic motor systems and, 
186-87 

synaptic properties of, 189, 
190-91 


multicomponent post- 
synaptic potentials, 
189-90 

release mechanism, 189, 


sign, 189, 190 
strength, 189, 190 
transmission, 189, 190 
time course, 189, 190 


Neuritic plaques 


Alzheimer’s disease and, 464- 
84 

amyloid deposits in, 465-67 

B-amyloid protein and, 466- 
84 

Down's syndrome and, 464 

microglial cells in, 465 

normal brain aging and, 464 

paired helical filaments and, 
465-76 


Neuroembryology, 1-12 
Neurofibrillary tangles 


Alzheimer’s disease and, 464 

Down’s syndrome and, 464 

paired helical filaments com- 
prising, 465, 467-69 

progressive supranuclear palsy 
and, 468 

ubiquitin and, 472 


Neuroleukin, 106-7 


phosphoglucose isomerase 
and, 106 


Neuromodulators 


memory storage and, 255- 
78 


Neuromuscular junctions 


formation of, 498-503 
acetylcholine receptors and, 


acetylcholinesterase and, 


active zones and, 498 

agrin and, 500 

basal laminae and, 500-3 

butyrylcholinesterase and, 
500 


extracellular matrix and, 
498-503 

synaptic vesicles and, 
498 


Neuronal death 
competition hypothesis of, 7, 
11 


maintenance factor and, 6, 


naturally occurring, 6 
brachial and thoracic dorsal 
root ganglia and, 6 
nerve growth factor and, 8, 


target nerve center relation- 
ship and, 6 
Neuronal migration 
extracellular matrix and, 
4911-506 
Neurotoxins 
applications in neurobiology, 
araneid venoms, 406-10 
argiotoxins, 409-10 
(See also Spider venoms) 
Neurotrophic factors, 103-19 
apoliopoprotein E, 107 
brain-derived 
retinal ganglion cells and, 
105 


brain growth and, 103 

epidermal growth factor, 113- 
14 

fibroblast growth factor, 114- 
16 


glycosoaminoglycans and, 
114 


heparin and, 114 
hippocampus and, 115 
fibronectin, 108-10 
heparan sulfate proteoglycan, 
108-10 
laminin, 108-10 
extracellular matrix com- 
plexes and, 109 
nerve growth factors, 103, 
111-13 
cerebellum and, 112 
insulin, 111-13 
insulin-like growth factor, 
111-13 
neocortex and, 112 
neuroleukin, 106 
phosphoglucose isomerase, 
106 


nexin 
glial-derived, 107-8 
protease, 107 
purpurin 
retinal photoreceptor cells 
and, 106 
retinol-binding protein and, 
105 





Nexin 
glial-derived, 107-8 
protease nexin I, 107 
Non-retinotopic representations 
of visual space, 392 
Norepinephrine 
biosynthesis of, 416 
Nucleus prepositus hypoglossi 
neurotoxin lesions of, 37 


O 


Oculomotor system, 34-44 
integrator of, 34-44 
optokinetic, 42 
reciprocal innervation and, 43 
pursuit, 43-44 
saccadic, 43-44 
vergence, 43 
vestibular nucleus and, 36-44 
vestibulo-ocular reflex and, 

42 
semicircular canals and, 43 

Oligodendrocytes 
development of, 518-31 

Oligodendrocyte-type 2 astrocyte 

progenitor cells, 522-29 
Oncogenes 
neuronal growth and, 116-17 
c-fos, 116 
src, 116 
ras, 116 
platelet-derived growth factor 
and, 117 
retroviruses and, 47-65 
transduction of, 47-65 

Oncogenic retroviruses 

naturally occurring, 56-58 
neural cells and, 56-58 

Opiate agonists 
memory storage and, 265-67 

Opiate antagonists 
amnesia and, 266 
memory storage and, 265-67 

Optic nerve 
Tat 

macroglial cells of, 517-31 
Optokinetic eye movement re- 
sponse 
long-term depression and, 95 

Optokinetic system, 38, 42 
neural integrator and, 38 

Orientation selectivity 
retina and, 211, 214, 218-19 


P 


Pacemaker neurons, 190 
Paired helical filaments 
Alzheimer’s disease and, 465, 
467-76 
Alz 50 and, 471 
biochemistry of, 470-74 


cytoskeletal changes and, 
469 
“ghost tangles” and, 473 
neurofilament proteins and, 
470 
tau and, 470-71 
Parvocellular red nucleus, 97 
Peptidergic agonists 
tyrosine hydroxylation of 
effects on, 426-28 
Performance errors 
correcting, 174-78 
motor learning and, 157-78 
practice and, 176-78 
Photoreceptor cells (of retina) 
cones, 289, 290-97, 317-19 
cyclic GMP-activated con- 
ductance and, 289-320 
eye movement functions of, 
377-40 
functional architecture of, 
290-92 
motion perception and, 383- 
92 


rods, 289, 290-97, 317-19 
medial superior temporal 
area, 379-81 
spatial constancy and, 377-78, 
392-95 
visual functions of, 377-400 
Post-inhibitory rebound, 188-89 
Postsynaptic potentials, 13, 15, 
20, 21 
post-tetanic potentiation, 13 
augmentation, 13 
potentiation, 13 
synaptic facilitation, 13 
Post-tetanic potentiation, 13, 24- 
25 
decay kinetics of, 24 
residual calcium and, 25 
sources of, 24 
P-57 (See GAP-43) 
Pp46 (See GAP-43) 
Praying mantises 
acoustic startle response in, 
355, 364-65 
ultrasound sensitivity and, 
364-65 
Preganglionic nerve stimulation, 
422 
Progressive supranuclear palsy 
neurofibrillary tangles in, 468 
Protein kinase C 
long-term potentiation and, 
136-39 
Protein phosphorylation 
acute tyrosine hyroxylation 
and, 429-48 
tyrosine hydroxylase and 
8-bromo-cAMP and, 447 
multiple sites of, 443-48 
phosphopeptides and, 445 
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tryptic peptides and, 445 
veratridine and, 447 
Proteoglycan 
neurite outgrowth and, 493 
Proteoglycan-laminin complex 
neurite outgrowth and, 493 
Purkinje cells 
axon terminals of 
trophic regulation of, 89 
cerebellar learning and, 92-97 
dual synaptic inputs to, 85-89 
climbing fibers and, 85-89 
conjunctive stimulation and, 
87 
inhibition of, 87-88 
floccular, 94-95 
interlimb coordination and, 
96-97 
locomotor perturbation and, 
97 


long-term depression and 
glutamate sensitivity and, 
90-92 
Purpurin 
retinal photoreceptor cells 
and, 106 
retinol-binding proteins and, 
105 
Push-pull hypothesis, 210 


Q 
Quin-2, 240-41 
R 


Retina 
actylcholine and, 205-19 
color coding and, 212, 218- 


cones, 289, 290, 317-19 
current-voltage relation in, 
300-1 
cyclic GMP-activated con- 
ductance and, 289-320 
ionic selectivity of, 297- 
300 
direction selectivity and, 206, 
211, 214, 218-19 
dopamine and, 206-17 
excitatory amino acids and, 
205, 208-10 
general organization of, 207-8 
inhibitory amino acids and, 
205, 211-13 
light-regulated conductance, 
289-300 
ionic selectivity of, 297- 
300 
light-triggered cGMP cascade 
and, 294-97 
monoamines in mammals and, 
205, 215-18 
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motion sensitivity and, 214, 


noise measurements and, 301- 


orientation selectivity and, 
211, 214, 218-19 

photoreceptor cells and, 290- 
320 


phototransduction and, 290 

push-pull hypothesis of, 210 

rods, 289, 290-320 

size selectivity and, 214, 219 

synaptic transmitters in, 205- 
20 


visual transduction and, 289 
Retinal ganglion cells 
brain-derived neurotrophic 
factors and, 105 
Retinotopic mapping, 392 
Retroviruses 
avian erythroblastosis virus, 
52-56 
MH-2, 56 
oncogenic, 48-49 
QNR/D, 57 
Rous sarcoma virus, 48, 52- 
57 
virions, 50 
Retrovirus vectors, 49-51 
Rhodopsin 
coupling with transducin, 76 
hydropathicity profile and, 69 
light-triggered cGMP cascade 
and, 294 
Rhythmic motor systems, 186- 
87 
Robotics 
kinematic calibration in, 172- 
73 
estimating arm parameters, 
173-74 
estimating load parameters, 
173 
locomotion and, 171 
motor control and, 158, 166- 
74 
inverse kinematic trans- 
formations and, 163-64 
tabular representations and, 
163-74 


S 


$100b, 108 
SBFI, 237 
Selective attention, 355-71 
insects and, 355-71 
crickets, 355, 370-71 
green lacewings, 355 
moths, 355 
praying mantises, 355 
Slice preparations 
guinea pig, 86 
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intradendritic recording in, 87 
Song recognition 
crickets and, 457-69 
Spatial constancy 
eye-position dependence and, 
393 
head-centered space and, 393 
neural mechanisms for, 377 
non-retinotopic representations 
of visual space and, 392 
parallel network model of, 
393-95 
posterior parietal cortex and, 
377 
retinal coordinates and, 393 
retinotopic mapping and, 392 
Spider toxins (See Spider 
venoms) 
Spider venoms 
anticonvulsant properties of, 
411 
applications in neurobiology 
of, 405-12 
calcium channel antagonists 
and, 406, 410-12 
effects on excitatory amino 
acid neurotransmission 
of, 406-10 
excitatory amino acid an- 
tagonists and, 406 
Spike frequency adaptation, 
188-89 
State dependency 
memory storage and, 265-66 
Structure-from-motion percep- 
tion, 378, 389, 390 
mechanisms of, 389 
middle temporal area lesions 
and, 390 
posterior parietal cortex and, 
378 


space-time integration ex- 
periments and, 389 
Substance P 
memory storage and, 274 
Superior cervical ganglion, 
421 
Sympathetic nervous system 
acute regulation of tyrosine 
hydroxylase in, 415-48 
Sympathetic neurons 
tyrosine hydroxylase activity 
and 
stress and, 417 
Synaptic depression, 14-18 
short-term 
depletion model of, 15 
transmitter release statistics 
of, 16-17 
Synaptic facilitation, 13-24 
early theories of, 19 
residual calcium hypothesis 
of, 19-23 


experimental support of, 
20-21 
kinetics of, 21 
physical models of, 22-23 
Synaptic plasticity, 85-99 
adult brain and, 136-39 
GAP-43 and, 136-39 
long-term depression and, 85- 
99 


long-term potentiation and, 
86-87, 136-39 
protein kinase C and, 136 
sensitization and, 86 
short-term, 13-26 
sprouting and, 86 
Synaptic transmitters 
retina and 
acetylcholine, 205-19 
‘y-aminobutyric acid, 205- 
19 


2-amino-4- 
phosphonobutyrate, 
209-19 

dopamine, 206-19 

glutamate, 205-19 

glycine, 205-19 

indoleamine, 208-19 

Synaptogenesis 
basal lamina and, 501-2 


T 


Taste buds 
cell lineage in, 341 
chemical synapses in, 336-38 
efferent synaptic control in, 
339-40 
vertebrate, 330-49 
Taste cells, 329-49 
basal cells, 336 
biophysical properties of, 
342-44 
electrical synapses between, 
340-41 
ion channels in, 344 
organization of, 338-39 
synapses and, 338-41 
type I cells, 333-36 
type II cells, 333-36 
type III cells, 333-36 
Taste receptors 
vertebrate 
cell biology of, 329-49 
Tenascin, 497, 502-5 
Terminal anchorage protein, 
502 
Tetrahydrobiopterin, 417 
Transducin 
light-triggered cGMP cascade 
and, 294 
Trisomy 21 (See Down's syn- 
drome) 





Tritonia swimming 
neural networks underlying, 
186, 195-97 


Tubulin 


axonal growth and, 129, 144- 
48 
Tyrosine 
hydroxylation of, 416-48 
nerve activity and, 416-48 
neurotransmitters and, 416- 
48 
rate of, 419 
Tyrosine hydroxylase 
acute regulation of, 416, 420- 
48 
basic properties of, 417-20 
mechanisms of, 416, 421-42 
Ca?* /calmodulin-dependent 
protein kinase, 430 
cAMP-dependent protein 
kinase, 430 
cCMP-dependent protein 
kinase, 441-42 
cholinergic agonists, 422-26 
depolarization, 429, 436-39 
diacylglycerol, 439-41 
direct (nonsynaptic) elec- 
trical stimulation and, 
428-29 
nerve growth factor, 428 
peptidergic agonists, 426-28 
purinergic agonists, 428 
nerve activity and, 416 
nerve transmitters and, 416 


U 


Ultrasound 
auditory escape behavior and 


crickets and, 361-64 

moths and, 358-60 

green lacewings and, 360- 
61 


Vas deferens 

dopa synthesis in, 429 

tyrosine hydroxylation in, 
429 


Velocity selectivity 


retina and, 214, 218-19 


Vestibulo-ocular reflex 


adaptive control of 
cerebellar flocculus and, 
93-94 
gaze-paretic nystagmus and, 
36 


horizontal 
H-zone and, 94 
long-term depression and, 94- 
95 
monoamines and, 94 
muscle proprioception and, 36 
6-OHDA and, 94 
reticular formation and, 34 
saccadic burst neurons and, 
34, 43 
semicircular canals and, 


vestibular nucleus and, 36 


Vision 


eye position signals in, 381 

inferior parietal lobule and, 
377-400 

lateral intraparietal area and, 
379-80, 398 
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medial superior temporal area, 
379-81 
middle temporal area and, 
384, 389-92 
monkeys and, 377, 385 
motion perception in, 383-92 
nonretinotopic mapping in, 
posterior parietal cortex and, 
377-400 
retinotopic mapping, 392 
spatial constancy in, 377, 
392-95 
structure-from-motion percep- 
tion in, 378, 389, 390 
visual disorientation, 392-93 
visual motion analysis, 383- 
92 
visual-motor integration, 395- 
400 
Visual disorientation 
lesions of posterior parietal 
cortex and, 392-93 
Visual motion analysis, 393-92 
(See also Motion percep- 
tion) 
Visual-motor integration 
lateral intraparietal area and, 


role of parietal lobe in, 395- 

400 
Visual transduction 

Ca?* hypothesis of, 292- 
94 

cyclic GMP-activated con- 
ductance and, 289-320 

cyclic GMP hypothesis of, 
292-94 

mechanism of, 290, 292-94 





